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ABSTRACT 
Studies on the fecundity, sex ratio and crossbreeding in different 
strains of the guppy Poecilia reticulata such as Butterfly I, Butterfly II 
and Cobra strains was carried out. The highest fecundity among Butterfly 
I strain was at the 5th breed while it was highest at the 6th and 8th breed 
among Butterfly II and Cobra strain respectively. The average male 
percentage was 39.88%, 43.39% and 45.02% among Butterfly I, Butterfly II 
and Cobra strains respectively. The crossbreeding of strains showed good 
results among crossbreeds of ButterflyQII ( ~) X Cobra ( (1) and Butterfly 
I(~) X Cobra ( (1 ). The crossbreed among the Butterfly I(~) X Cobra ( 8) 
proved to be excellent from the point of view of more percentage, rapid 
growth, and brilliant body and finnage colouration. 
The reproductive physiology of 
fishes is influenced by a variety of 
environmental factors. There is a 
general awareness of nutritional 
influence on their fertility and 
fecundity (Fontaine and Fontaine, 
1962; Belsare, 1977). 
As such guppy (Poecilia ·reticulata) 
is an interesting aquarium fish and hFlve 
been the subject of experiments and 
research by physiologists, geneticists, 
evolutionists and ethologists mainly in 
view of the following features : (i) hardy 
nature, (ii) being a live bearer and easier 
for breeding and genetic manipulation, 
(iii) having distinct sexual diamorphism 
besides extreme varied colourations in 
males. 
Sex ratio of guppies, is also variable; 
a sex ratio of 1 male to 1.64 female had 
been observed in the wild whereas in 
captivity guppy showed a sex ratio of 1 
male to 1.06 females (Klee~ 1963). 
Crossbreeding in guppies is very popular 
among the guppy culturists for 
developing numerous prize winning 
crossbreed strains. In view of this, the 
present study was taken up to determine 
the highest fecundity and sex ratio and 
to explore the possibilities of obtaining 
beautiful characters by crossbreeding the 
different strains of guppy. 
The following strains of the guppy 
were used for experimentation : 
i) Butterfly - I 
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ii) Butterfly - II 
iii) Cobra 
Brood stock of different strains was 
obtained from local aquarium-fish 
dealers. They were reared strainwise 
in the laboratory in 60 x 30 x 30 em 
all-glass aquaria, cisterns and 2 m 
diameter plastic pools for required 
experimental material e.g. Newborn 
fry, seggregated males for treatments 
etc. As a source of live feed, freshwater 
zooplankton was mass cultured using 
phased fertilization method (Shirgur, 
1971) in 3. 3 x 1m plastic pools 
throughout the experimental period. 
The rearing stock was fed with pelleted 
diet daily while experimental fishes 
were fed with flaked diet because of 
good acceptance of floating diet by the 
guppy. 
To avoid cannibalism, gravid females 
were kept separately in small jars with 
dense aquatic vegetation. The newborn 
fry were fed initialy with freshwater 
zooplankton and acclimated to test diet 
4 days prior to the commencement of 
experiment. 
Males of 30-45 days age were 
seggregated from rearing cisterns and 
were used for the treatment studies. 
For testing the purity of parental 
stock several breeds were analysed for 
their offspring progeny. The treatment 
of Ethinylestradiol (a female hormone) 
@ 10 mg per kg diet was given to 
fmnales for a period of 45 days which 
showed phenotypical characters on 
caudal finnage. After confirming their 
characters the strains were isolated. 
and selected. 
a. Fecundity 
Fecundity was estimated among 
the different strains for first 10 
subsequent breeds and observations 
were made for number of fry released 
and length of female at the time of 
breeding (Table 1). 
The following 4 crosses of different 
strains were considered : 
1) Cobra 
2) Cobra 
( <j? ) x Butterfly-I ( Cf) 
( <j? ) x Butterfly-II ((f) 
3) Butterfly-II ( ~ ) x Cobra ( d') 
4) Butterfly-I ( <:? ) x Cobra ( d') 
Virgin females of pure strains for 
each cross were obtained following 
Palav (1991). The offspring obtained 
after cross breeding were reared 
separately, and the observations on 
male %, female %, mortality % and 
male to female sex ratio have been 
made for each cross. 
Besides, body and tail colouration, 
caudal fin depth and growth were 
measured among fully grown males of 
each cross. 
The males as per International 
Fancy Gupply Association (IFGA) 
standards are generaly reared for seven 
to eight months. However, in the present 
study males after the treatment had total 
age of four months (11/2 to 2 months age 
before subjecting to treatment+ 60 days 
treatment period). In the present study 
our main emphasis is on increasing the 
caudal fin depth rather than increasing 
Table 1 : Studies on fecundity in different strains of P. reticulata (all values are mean + SE) 
Butterfly-I Butterfly-II Cobra 
Brood No. of fry Length (mm) No. of fry Length (mm) No. of fry 
1st 32.00 + 2.31 34.33 + 0.88 26.00 + 2.89 27.33 + 3.28 30.33 + 2.91 
2nd 45.00 + 8.02 37.00 + 0.58 37.66 + 0.88 34.67 + 2.03 39.66 + 0.88 
3rd 59.33 + 7.88 40.33 + 0.67 51.00 + 1.15 36.33 + 0.88 44.00 + 3.05 
4th 76.33 + 6.77 44.33 + 0.88 63.33 + 3.18 38.00 + 1.15 54.66 + 2.96 
5th 87.66* + 4.41 47.33 + 0.67 75.33 + 2.85 41.33 + 0.88 70.33 + 2.03 
6th 77.33 + 7.75 51.00 + 1.15 95.66* + 3.53 45.34 + 0.88 80.33 + 3.84 
7th 62.67 + 6.17 53.00 + 0.58 82.66 + 4.91 46.16 + 0.60 85.66 + 7.97 
8th 48.00 + 2.89 55.67 + 0.33 70.33 + 4.33 50.00 + 0.58 97.00* + 11.36 
9th 41.67 + 1.33 57.67 + 0.88 55.33 + 2.85 53.00 + 1.00 70.33 + 7.22 
lOth 35.00 + 4.58 60.33 + 0.88 45.00 + 4.16 56.67 + 1.20 45.33 + 5.90 
* Highe!" fecundity among the respective strain. 
Length (mm) 
29.00 + 1.73 
32.33 + 0.88 
35.00 + 1.53 
37.00 + 1.00 
40.67 + 0.88 
44.66 + 1.33 
48.33 + 1.20 
51.67 + 1.33 
54.66 + 1.76 
57.33 + 0.67 
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the caudal fin length of male guppy. 
The highest fecundity among 
Butterfly-! was at the 5th breed; 
however, it was highest at the 6th and 
8th breed among the Butterfly-Il and 
Cobra strains respectively. 
The graphical representation of 
number of brood verses number of fry 
released (Fig.1) revealed similar 
increasing trend upto the highest 
fecundity an1ong Butterfly-! and 
Butterfly-II strain. However, the 
increase in number of fry upto the 
highest fecundity showed slower rate 
among the Cobra strain as compared 
to other two strains. 
b. Sex ratio 
. The average male percentage 
(Table 2) was 39.88%, 43.39% and 
45.02% among Butterfly-!, Butterfly-
II and Cobra respectively. 
Male to female sex ratio was 1:1.39 
among Butterfly-!, 1:1.24 among 
Butterfly-II and 1:1.12 among Cobra 
strain. 
Cross No.1- Cobra ( 9) x Butterfly-'! ( ~) 
It is observed that cross breeding 
between Cobra ( 9 ) x Butterfly-I ( ~) 
strain yielded 39.88% males and 55.33% 
females in the first generation. The 
males showed poor growth rate with 
distinctly less brightness on body as well 
as on caudal finnage colouration. 
50% of male offspring showed 
typically all Butterfly-! characters on 
body and finnage, whereas the other 
50% showed mixed characters of cobra 
+Butterfly-! strain. The offspring 
having mixed characters of parents 
showed body with shimmering cobra 
colouration with 50% cobra + 50% 
Butterfly-! characters on caudal 
finnage colouration. The caudal fin 
Table 2 : Studies on sex ratio of different strains in P. reticulata 
--
Description Male Female Mortality Male : Female 
(%) (%) Sex ratio 
Butterfly-! 39.88 55.33 4.78 
1:1.39 
± 0.98 + 1.93 ± 1.26 
Butterfly-II 43.39 53.94 2.66 
1:1.24 
± 1.15 ± 1.39 ± 0.41 
Cobra 45.02 50.42 4.55 
1:1.12 
± 0.82 ± 0.67 + 0.80 
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Fig. 1 : Studies on fecundity in djfferent strains of guppy 
depth was also found to be much 
smaller as compared to that of parents. 
The crosbred offspring showed male 
to female sex ratio of 1:1.47 (Table 3) 
which was les·s than that of parent 
strains viz. 1:1.12 among cobra and 
1:1.39 among Butterfly-!. The crossbred 
offspring did not show any quantitative 
improvement over that of the parents. 
Cross No.2-Cobra ( 9 ) x Butt~rfly-II ( 0') 
The percentage yield of males was 
41.96% and for females it was 54.68% 
among the offspring. 90% of offspring 
males showed crossbreed characters 
while 10% males showed typically 
Butterfly-II characters on body with 
variated caudal finnage colouration. 
The crossbred offspring males showed 
Table 3 : Crossbreeding of different strains in P. reticulata (all values are mean + SE) 
Details of crossbreed (first generation) 
Crossbreeding Male Female Mortality Male : Female 
(%) (%) (%) Sext ratio 
Cobra ( ~ ) x Butterfly-! ( c3) 38.15 56.06 5.79 1:1.47 
± 1.14 ± 0.99 ± 1.98 
Cobra ( ~ ) x Butterfly ( c3) 41.96 54.68 3.36 1:1.30 
± 0.35 ± 1.94 ± 1.94 
Butterfly-II ( ~) x Cobra ( (]) 46.44 47.82 5.73 1:1.03 
± 2.21 ± 0.99 ± 1.98 
Butterfly-I ( ~ ) x Cobra ( c3) 54.50 39.11 6.40 1.39:1 
± 2.51 ± 1.79 ± 0.89 
Details of pure strain 
Strain Male Male : Female 
Cobra 
Butterfly-! 
Cobra 
Butterfly-II 
Butterfly-II 
Cobra 
Butterfly-! 
Cobra 
(%) Sex ratio 
45.02 
39.88 
45.02 
43.39 
43.39 
45.02 
39.88 
45.02 
1:1.12 
1:1.39 
1:1.12 
1:1.24 
1:1.24 
1:1.12 
1:1.39 
1:1.12 
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Cobra body colouration with caudal 
finnage having Butterfly-II colouration. 
The caudal fin colouration was not 
shimmering red as that of the parents. 
The overall growth of caudal finnage 
and fish was less as compared to that 
of the parents. 
The crossbred offspring had a sex 
ratio of 1M:l.30F as compared to 1:1.24 
among the Butterfly-II strain. The 
overall performance for growth was poor 
and also crossbred offspring males did 
not show any quantitative improvement 
over that of the parents. 
Cross No.3-Butterfly-II (~) x Cobra ( 0') 
The percentage of males among the 
crossbred offspring was 46.44%, as 
against 43.43% among Butterfly-II and 
45.02% among Cobra parent strains. 
More than 95% offspring males showed 
mixed charaeters of parents, while the 
remaining males showed typically 
Butterfly-II characters. All the crossbred 
offspring males showed shimmering 
Cobra body with brighter caudal finnage 
of Butterfly-II characters. The offspring 
males showed similar growth rate of body 
and caudal finnage as that of the 
parents. 
A significant increase 1n male to 
female sex ratio 1:1.03 was obtained 
among the crossbred offspring against. 
1:1.24 among Butterfly-II and 1:1.12 
among Cobra parent strains. 
Cross No.4- Butterfly-I ( ~) x Cobra ( c5) 
The cross between Butterfly-I ( ~ ) x 
Cobra ( 0') proved to be better, yielding 
distinctly higher percentage of males 
(54.50%) as compared to the male 
percentage of 39.88% among Butterfly-! 
and 45.02% among the Cobra strains. 
All the crossbred offspring males 
showed typically shimmering Cobra 
body with 50% Cobra +50% Butterfly-
! characters on caudal finnage .. A 
significant improvement in size and 
caudal fin depth was observed among 
crossbred males as compared to that 
of the parents. 
The crossbred offspring showed ·a 
significantly higher increase among the 
male to female sex ratio (1.39:1) as 
compared to ,that of 1:1.39 among 
Butterfly-I and 1:1.12 among Cobra 
parent strains. The fully grown males 
showed fan tail growth of caudal finnage 
with distinctly brighter colouration 
compared to that of parents. The overall 
appearance and performance was 
excellent among the males of this cross. 
In view of these excellent results, 
the crossbred strain was tested for 
further generations. The males among 
the further generations showed the 
characters similar to that of flrst 
generation. 
Guppy was reported to have a sex 
ratio of 1 male to 1.06 females under 
captivity by Klee (1963) but this 
observations was a general one not 
specific to· any variety or strain of 
guppy. In the present work,. the sex 
ratio under captivity showed variation 
from strain to strain. 
The crossbred strains of Butterfly-
II ( ~) x Cobra ( c5) and Butterfly-I(~ ) 
x Copra ( c5) showed good results. The 
crossbred between Butterfly-! ( 9 ) x 
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Cobra ( 0') proved to be excellent from 
the point of view of more male 
percentage, rapid growth and brilliant 
body and finnage colouration. 
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